condition in society are major challenges. Literature review demonstrates only disease-related impairments encountered in patients with SMA. [4] There is a dearth of literature focusing on effect of physical impairments on functional status. SMA with a wide clinical spectrum, ranging from early death to normal adult life with only mild weakness, we anticipate that there will be limited mobility and ability to perform activities of daily living (ADLs). Hence, it is important to understand how these disease-specific impairments affect function. To the best of our knowledge, this study is first of its kind in India. The objective of our study was to find out the impact of disease-specific impairments on functional status of SMA in India and to identify perceived barriers to undergo physiotherapy.
The study commenced after ethical approval from MGM School of Physiotherapy, Navi Mumbai. Inclusion criteria were clinically definite or laboratory supported diagnosis of SMA. Questionnaire along with ACTIVLIM and Fatigue Severity Scale was electronically mailed to 120 individuals with SMA January-March 2018, nationwide from database of support group, of which 90 participants filled questionnaire electronically. In case of language barrier or illiteracy, questionnaire was filled by unbiased test operators, with help of verbal communications. Survey was open for participation for 3 months. Participants from maximum states of India participated in this survey.
Informed consent and genetic test report was obtained from all the participants. Questionnaire including both open-and closed-ended questions was designed based on framework provided by activity and participation domains of the International Classification of Functioning, which was face validated by panel of pediatrician, neurologist, and physiotherapists. Questionnaire was divided into three sections: Section 1 included demographic details, Section 2 included questions based on highest functional status achieved and perceived difficulties based on different systems involved, and Section 3 included perceived facilitators and barriers to undergo physiotherapy. Patients/caregivers filled out questionnaire through Google Forms. Each participant also completed ACTIVLIM and Fatigue Severity Scale which are valid measures evaluating activity limitations and fatigue severity, respectively. [6, 7] Demographic data including name, age, sex, height, and weight and clinical data regarding SMA type, duration of illness, and current functional status were documented. Statistical analysis was done using Statistical Package for the Social Sciences version 20 (IBM, India). Data were normally distributed, and level of significance was set at P ≤ 0.05. Descriptive statistics were explored and linear regression model was used between fatigue and body mass index (BMI).
Maximum responses were obtained from the South zone (39%), North zone (29%) and then followed by West (16%), East (14%), and Central zone (3%). 58 males (64%) and 32 females (36%) participated in the study with a median age 10 years (interquartile range 16). Respondents reported difficulties in sitting were due to scoliosis (36%), muscle weakness (23%) followed by pain (17%). Standing and walking were difficult due to muscle weakness (59%), poor balance (11%), and deformities (11%). Distribution, according to type of SMA and current functional status, is described [ Table 1 ].
Figure 1 represents percentage of responses indicating perceived barriers to undergo regular physiotherapy.
There was significant positive correlation between age (r = 0.231, P < 0.05), BMI (r = 0.265, P < 0.05), and fatigue severity score of patients with SMA. Results indicate inverse relationship between ACTIVLIM measures and fatigue severity scores (r = −0.338, P < 0.05). Similar results were computed for BMI (r = −0.225, P < 0.05), age (r = −0.258, P < 0.05) and duration of illness (r = −0.257, P < 0.05).
The present study aimed to identify impact of physical impairments on functional status and identify perceived areas of difficulty in performing functional activities which is a less explored area of interest, and to the best of our knowledge, this is the first report of its kind. Physiotherapy is recommended for management of SMA, still adherence to therapy is relatively poor. It was identified that sitting, standing, and walking were major challenges faced irrespective of type of SMA.
Difficulty in sitting was a reported by maximum participants due to muscle weakness, lack of balance, and scoliosis followed by pain. Neuromuscular weakness results in scoliosis causing instability and poor sitting posture which further results in biomechanical alteration of spinal structures. Pain in back and chest are related complications due to limited thoracic expansion as a result of deviation in the spine which causes asymmetrical inflation of lungs, thus decreasing compliance and making breathing difficult. Rate of scoliosis progression is faster in patients who loose ambulation at or before puberty. This suggests that preserved ability to stand and/or walk can help delay scoliosis progression. [4] Along with sitting, difficulties in standing and walking were also reported by majority of participants which is contributing to difficulty in performing ADLs, traveling, and performance in occupation. Maintaining standing and walking is difficult due to muscle weakness, poor balance, weight-related issues, pain, deformities such as scoliosis, dislocation of joints, and contractures at hip, knee, and ankle. Decreased ability to actively move throughout range and agonist-antagonist imbalance contributes to fibrotic changes in muscle resulting in reduced extensibility and disruption of muscle fiber architecture, leading to myogenic contractures. Lack of weight bearing and positioning in sitting, compensatory postural changes used to stabilize joints for upright standing also leads to contractures. Participants reported history of falls leading to dislocations and contractures adding to reduced mobility, fear of fall, and pain. Falls have negatively impacts on functions, thus reducing self-confidence.
Majorly affected activities were toileting, going to school/ workplaces, traveling using public transport, mobility within workplace/academic institutions, attending social gatherings, activities requiring indoor mobility, and leisure activities. Sitting, exercising, and ADLs were the common activities which lead to fatigue in SMA patients followed by writing and standing.
Participants reported that they rescheduled/reorganized their daily routine activities, as to reduce the amount of energy expenditure. Fatigue in SMA is a result of increased axonal branching due to collateral sprouting which results in activity-dependent conduction block. [8] Excessive sweating also contributed to increase fatigue in activities such as walking, writing, and holding objects. The findings demonstrate an inverse relationship between measures of activity limitation and fatigue, indicating participation can be improved if fatigue is managed in patients with SMA.
Participants reported that disturbed sleeping was caused due to the inability to change body positions, and this may also contribute to exertion during day time. Furthermore, increasing age and BMI contribute to lower scores on measures of activity limitation highlighting need to keep a vigilant watch on weight gain as growth takes place. It has been inferred that although children with SMA may plot as underweight based on criteria derived for normal children. Literature demonstrates that there is reduction in fat-free mass but increased levels of fat mass in patients with SMA. [9] Increased fat mass may cause additional burden to already weakened muscles due to disease process, further leading to increased functional limitations. Obesity is a modifiable risk factor, managing it in neuromuscular conditions is a challenge owing to reduced activity levels and fatigue.
Participants dependent on wheelchair for mobility reported that it is major restraint in social and vocational development of patient. It was difficult to carry out toileting activities, as they were unable to transfer themselves from wheelchair to toilet seats. Lack of wheelchair accessible environment also creates difficulties in accessibility and accommodation. Perceived barriers were uneven road surfaces, poorly maintained sidewalks, and public transportation. [10] Participants were not able to participate in activities within their community and tend to miss out on schools/colleges/office. Poor infrastructure and unavailability of western toilet and ramps are various areas due to which there is restriction in accessibility. Figure 1 represents the percentage of responses indicating perceived barriers to undergo regular physiotherapy.
Socioeconomic status was a barrier for participating in overall medical programs. As reported by participant's, financial problems, lack of family support, lack of mobility, traveling long distances, accessing public transport, and lack of experienced therapists are restricting factors for participation in therapy programs. Majority of participants underwent physiotherapy frequently and believe that therapy has a positive impact on functioning. Therefore, physiotherapy should be offered to patients for maintenance of function and to achieve optimal functional state consistent with disease process. Awareness is essential so as to develop a positive attitude among people, and in-depth knowledge will help them to understand effectiveness of physiotherapy and attain a better level of functioning in daily life.
In conclusion, the results of this survey contribute to most important perceived functional limitations and barriers to undergo therapy. Functional impairments important to patients and caregivers include inability to sit, stand, and walk. The present study provides insights into those areas of greatest concern for SMA population in a developing country.
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